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Abstract 


The aim of this study is to review the physical needs experienced by children with spina bifida (0-18 years) in Ireland. 
Ireland has one of the highest rates of Neural Tube Defects (NTDs) in the world and is therefore an ideal population to 
study. 155 parents/guardians completed purposively designed quantitative questionnaires. Results were analyzed using 
descriptive statistics including frequency distributions, measures of central tendency using excel; and bivariate 
relationships using SPSS. Physical presentation of this complex condition impacts on many aspects of children’s lives. The 
most prevalent level of spinal lesion was lumbar (27%) followed by lumbosacral (19%) and sacral (12%). 64% of 
children have a Cerebrospinal Fluid (CSF) shunt in situ. 69% of children required a wheelchair for mobility. Orthopaedic 
complications are high at 78%, increasing to 90% >10 years. 84% of all children required interventions to support their 
continence and urological health which increased to 93% for school aged children. Nearly all body systems are affected 
and require support. Although the underlying disability is present from birth, the implications and secondary 
complications of SB can be significant. 

What this paper adds 

¢ Physical impact of Spina Bifida in the Irish Population 

¢ Orthopaedic complications and surgery rate 90% in over 10 years 


¢ Bladder / Bowel incontinence present in over 85% of population 


Keywords: Spina Bifida; Orthopaedic Complications; Bladder/Bowel 


Abbreviations: SB: Spina bifida; NTD: Neural Tube 
Defects; CSF: cerebrospinal fluid; TSCUH Temple Street 
Children’s University Hospital; SBHI: Spina Bifida 
Hydrocephalus Ireland; TOPFA Termination of Pregnancy 
for Fetal Anomaly; BMI: Body Mass Index; LMS: Least 
Mean Square; CIC: Clean Intermittent Catheterization. 


The Physical Impact of Spina Bifida in an Irish Population 


Introduction 


Spina bifida (SB), is a type of neural tube defect (NTD), 
which has been described as the most complex congenital 
abnormality compatible with life which presents with a 
variety of complications [1,2]. Antibiotic and surgical 
advances in the last half century have improved life 
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expectancy which often used to be less than a year. 
Improvements in the management of infants, children, 
adolescents and adults with SB and hydrocephalus have 
meant that many are now not only surviving into 
adulthood, but live active and happy lives [3,4]. 


The impact of SB on the child and family can be 
substantial and complex. Multiple body systems are 
affected to some degree depending on the level of the 
lesion. This includes paralysis of the lower limbs below 
the level of lesion, anaesthesia of the skin as well as 
contractures or abnormalities of the lower limbs [5]. 
Hydrocephalus and Chiari Type II malformations are 
common [3]. Children with SB frequently require the 
insertion of a cerebrospinal fluid (CSF) shunt for the 
management of hydrocephalus which can be present in up 
to 80% of cases [5]. Almost all individuals with SB will 
have some degree of bladder and bowel dysfunction 
because the low sacral nerves innervate the distal bowel, 
anal sphincter, bladder and internal and external bladder 
sphincters [6]. Secondary complications of such as obesity, 
scoliosis, pressure sores, reduced independence and 
restricted participation in school and society can also 
have considerable impact on the child and family as 
described by Simeonsson RJ [7]. 


Ireland has one of the highest rates of NTDs in the 
world with an incidence of 1.17 per 1000, about half of 
whom present with SB [8]. Northrup and Volcik [5] report 
a variation in incidence by ethnicity with the Celtic 
nations specified as having high incidence compared to 
North America. Although no central database exists for 
incidence of children with SB in Ireland, calculations 
based on the European Surveillance of Congenital 
Anomalies [9] data, Temple Street Children’s University 
Hospital (TSCUH) and Spina Bifida Hydrocephalus Ireland 
(SBHI) reported numbers, and incidence and birth rates 
would suggest that there are approximately 500 children 
(0-18 years) with SB currently in Ireland. Reasons cited 
for high rates of SB in Ireland include a genetic 
predisposition, a history of low peri-conceptual folic acid 
intake and the fact that termination of pregnancy for fetal 
anomaly (TOPFA) was not legal [8,10]. A high incidence of 
SB in the Irish population makes it an ideal population to 
study. The demographics, primary implications in relation 
to mobility, level of lesion, requirements of therapy and 
surgical interventions as well as secondary complications 
such as obesity, pressure sores and psychosocial impact 
will be reviewed in this study and compared to 
international studies. The specific objectives are to review 
the physical profile and consequent interventions 
required to support these children. A questionnaire 
identifying the physical presentation and needs of SB was 
not identified in the literature. 
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Methods 


The overall aim of the study was to identify the 
demographics and profile of children aged 0-18 with SB in 
Ireland and to review the physical consequences and 
implications of this condition. A mixed method sequential 
explanatory design was utilized, consisting of three 
phases, collecting data from three different population 
groups (service providers, parents / guardians, children 
8-18 years). Quantitative questionnaires were completed 
then followed up by in-depth interviews to further 
explore these results. Only results from parent/guardians 
are represented in this article. The research was funded 
by the Children’s Fund for Health, Temple Street 
Fundraising department, and ethical approval was 
obtained from Temple Street Research and_ Ethics 
Committee. 


A purposive sampling method was employed to gather 
information from parents/guardians of children aged 0- 
18 years with spina bifida. Community pediatricians, SBHI, 
and the national SB clinic service acted as gatekeepers to 
distribute paper based questionnaires via post to their 
client base. Electronic versions of the questionnaire were 
also made available for ease of completion. Only one 
parent / guardian response per child was accepted. 
Responses were received from 155 parents/guardians 
which represents a response rate of 32% of the overall 
estimated national population of children with SB in 
Ireland. Questionnaires were purposively developed by 
the research team as no questionnaire was identified in 
the literature capturing the range of demographic and 
physical profile required. This questionnaire (see 
appendix) was reviewed by MDT peers for readability. 
The data presented in this article are from the 
demographic and medical information sections. Questions 
were closed ended dichotomous with Likert scales as well 
as qualitative comments. The period of data collection ran 
from June 2014 to December 2014 with analysis 
occurring until April 2015. 


Quantitative data was coded, anonymized and 
analyzed with descriptive statistics including frequency 
distributions, measures of central tendency and bivariate 
relationships using SPSS. Results related to the physical 
impact of SB on the child will be presented in this article. 


Results 


155 parent/guardian respondents reported on the 
physical impact and profile of their child with SB. The 
demographics of the respondents and the children 
represented are presented in Table 1. 86% of respondents 
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were mothers, 12% fathers and 2% guardians / foster 
parents. 96% of children were of Caucasian ethnicity. The 
child’s ages, as reported by the parent / guardians ranged 
from 2 months to 18 years, with a mean of 5.7 years. 


Although sampling methods aimed to capture all children 
in the 0-18 year age range, a greater number of young 
children were represented. 


Respondents Mother Father Foster parent Registered guardian 
86% (n=133) 12% (n=19%) 1% (n=1) 1% (n=1) 
Child’s Age Mean 5.7 years Range 2 months - 18 years 
Over 3 years n=93 Over 5 years n=65 Over10 years n=32 
Child’s gender Male 46% (n=69) Female 54% (n=81) Ratio: 1:1.17 
Child’s Ethnicity White Ethnicity Black Asian Eastern European 
96% (n=148) 2% (n=3) (n=1) (n=1) 


Table 1: Demographics. 


The range of physical presentation, impairments and 
interventions within the sample population are 
represented in percentages in Table 2. The level of lesion 
can be significant in predicting the physical presentation. 
Of note, a very large proportion of parents (34%) were 
unsure of the level of their child’s lesion. Of those that did 
report the level of lesion, the largest proportion of 
children had a lumbar lesion (27%) followed by 
lumbosacral (19%) and sacral (12%). Sixty three percent 
of the sample had CSF shunts inserted for management of 
hydrocephalus, almost all being inserted in the first 6 


months of life. 


In relation to the impact of SB on physical function, 
seventy eight percent of parents indicated that their child 
had an orthopedic complication. These included fracture, 
hip dislocation, foot and ankle deformities, contractures, 
spinal deformities. The rate of orthopedic complication 
increased to 90% for children aged over 10 years. Half of 
the sample had undergone orthopedic surgery of some 
kind; however in the children aged over 10 years of age, 
87% had required orthopedic surgery. 


N % 
Cervical 1 1 
Thoracic 5 3 
Thoracolumbar 6 4 
Level of Lesion Lumbar 39 27 
Lumbosacral 28 19 
Sacral 17 12 
Unknown 49 34 
First week of life 42 28 
First 6 months 48 32 
VP Shunt Inserted First 2 years 4 2.7 
After 2 years old 1 0.7 
No Shunt inserted 54 36 
; ee All sample 103 78% 
Orthopedic complications Over 10 years 2% 90% 
: All sample 73 55% 
enhapediesurecty Over 10 oe 26 87% 
Bladder and Bowel dysfunction ae = sae 
Nappies 49 83% 
: : Clean Intermittent Catheterization 40 67% 
poeeeiane sb ie eunane Oven Medication (excluding antibiotics) 30 50% 
yen) Prophylactic antibiotics 16 27% 
Surgery 8 13% 


Table 2: Physical presentation, impairments and interventions. 
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In relation to bladder and bowel dysfunction, 84% of 
all children required interventions to support their 
continence and urological health. This percentage 
increased to 93% for school age children (over 5 years 
when social continence is expected). The management 
strategies are detailed in Table 2. 


Figure 1 (below) details the physical presentation of 
children with SB in relation to family history and the need 
for a CSF shunt. Early closure of the lesion requires 
neurosurgical intervention and 64% had a CSF shunt 
inserted for management of hydrocephalus. Of note, 20% 
of the sample reported a positive family history of neural 
tube defects. Figures 2 and 3 highlight some of the 
physical needs and secondary complications of SB on the 
respondent’s children and represents the complexity of 
needs affecting multiple body systems at key stages of 
childhood, many of which may require surgery and 
interventions throughout childhood to manage. 
Contractures and orthopaedic deformities of the spine 
and lower limbs resulted in 87% requiring orthopaedic 
surgery by age 10. Mobility impairment is significant with 
69% of children requiring a wheelchair at age 3. 83% 
were dependent on nappies to support their incontinence 
at school age. 19% suffered pressure sores due to 
impaired sensation. 


Obesity rates as a secondary complication were high. 
Parent / Guardians reported their child’s height and 
weight within the questionnaire. The Body Mass Index 
(BMI) and BMI centiles were calculated using Least Mean 
Square (LMS) growth software. UK growth curves classify 
a child as overweight if BMI is >91st. Obesity is classified 
as a BMI >97th centile. 30% of the sample was obese, with 
6.5% being morbidly obese. 


positive family require 
history of neural Cerebrospinal 
tube defect Fluid (CSF) 
(NTD) Shunt 


Figure 1: Physical Presentation. 
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Figure 2: Physical Needs. 


83% 
dependant 
on nappies 

at school 


30% are 
obese 


Figure 3: Secondary Complications. 


Table 3 details the mobility level of the children over 3 
years when mobility potential is expected to be 
established. 69% of parents noted that their child is a 
wheelchair user either all or most of the time, and only 5% 
walked without splints. The remaining 24% have 
equipment dependent mobility requiring a variety of 
splints / aids and mobility aids. 


The children in this sample had high requirement for 
equipment with a wide variation of equipment in place. 
Eighty three per cent of parents indicated that they have 
received equipment of some sort to support their child. 
The most frequently received pieces of equipment being 
those relating to assisting mobility - Orthoses (76%), 
standing frames (64%), manual wheelchairs (61%), and 
mobility aids (54%). Of note only 2% of the children had a 
power chair. 
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Mobility Level aged over 3 years (n=93) Equipment Use 
Too young 2% Orthotics 76% 
Wheelchair all or most of the time 49% Standing frame 64% 
Mobile sometimes wheelchair sometimes 20% Manual Wheelchair 61% 
Walks with splints and needs help 7% Mobility Aids 54% 
Walks with splints and aids 17% Shower / bath chairs 40% 
Walks independently 5% Activity chair 29% 
Sleep system 18% 
Power chair 2% 


Table 3: Mobility and equipment needs. 
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Equipment Usage 
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Orthotics standing Manual Mobility Aid Shower Activity Sleep Power Chair 
Frame Wheelchair Chair Chair System 
Figure 4: Equipment Usage. 
Discussion although outcomes included preterm deliveries, stillbirths, 


The range of results reported within this study 
demonstrates the complex physical presentation and 
needs of this population in the Irish setting. These 
children with SB have physical impairments and needs 
ranging from neurosurgical, orthopedic, urological, to 
tissue viability, growth and nutrition, equipment, mobility 
and visual. Nearly all body systems are affected and 
require support. Although the underlying disability is 
present from birth, the implications and secondary 
complications can be significant. 


A strong family history of neural tube defects was 
noted in this sample (20%) as compared to previous 
studies in the Irish context [11] who reported an adverse 
pregnancy outcome in 17.4% maternal first cousins of SB, 
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and miscarriages. McDonnell, et al. [8] reported a genetic 
predisposition for increased risk of SB in Ireland and this 
warrants further investigation. 


The number of children with CSF shunts in situ in this 
study (64%) are lower than historical reports of 86% in a 
25 year prospective study in the USA [12]. However they 
appear to be in line with more up to date literature which 
recommends a more conservative approach to shunt 
insertion with rates as low as 52%. 


The level of lesion can be a predictor for ultimate 
function and mobility. The pattern of muscle weakness 
and mobility level will vary with each individual, 
depending upon the site and extent of the spinal defect [3]. 
The mobility potential for children with SB is significantly 
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related to the presence of quadriceps power (functional 
lesion level L3/4 or below) [13-16]. 34% of the sample 
did not know the level of lesion of their child which is of 
concern and makes direct comparison with other studies 
difficult. Given the relevance of this information to 
parents, this should be improved. Reported international 
studies all cite the lumbosacral region as most 
predominant; and the proportion of lesions per group are 
comparable to previous studies internationally when the 
‘unknowns’ are removed for comparison [17-20]. 


The onset of walking in children with SB has been 
reported to be delayed by an average of 2 years and 
continues to develop until 6 years of age [21,22]. The data 
relating to mobility in this study was therefore analyzed 
for children aged 3 and above to ensure they had the time 
to reach their mobility potential. At this stage mobility 
potential was established for 98% of children indicating 
that this age is appropriate to review. Only 5% were 
independently mobile without equipment, the remaining 
required equipment to achieve mobility (wheelchair 69%, 
splints 24%). This highlights the need for specialist 
orthotics, mobility aids and wheelchairs for this 
population, and the staff to assess and _ provide 
appropriate equipment in a timely manner to promote 
independence. As health-related quality of life is reported 
to be significantly associated with mobility for children 
with SB the provision of equipment to support 
independence is vital [23]. The results from this study 
detail a high overall equipment use, the majority of which 
is mobility related (orthotics, standing frames, 
wheelchairs, mobility aids). Interestingly only 2% of the 
sample had a power chair, this may be related to the 
relatively young sample (mean age 5.7 years). Other 
equipment listed as frequently in use were bath shower 
chairs (used by 40%), activity chairs (used by 29%) and 
sleep systems (used by 18%). 


The most common _ orthopedic complications 
associated with SB are hip dysplasia or dislocation, 
scoliosis, and foot and ankle deformities. Scoliosis has 
been reported to be present in as many as 52% of 
children with SB [24,25]. Orthopedic complication and 
surgical rates are high in this sample with 78% of all 
sampled reporting an orthopedic complication, and 55% 
having undergone’ orthopedic surgery. Surgical 
complications and time of intervention are discussed in 
the literature. Most foot deformities, although initially 
treated with the Ponseti method will require surgical 
intervention which is recommended early irrespective of 
weight-bearing status [26]. Wright [27] in a large review 
of orthopaedic literature reported that there is a lack of 
level 1 evidence in this area. The conclusions indicated 
that hip reduction surgery may be appropriate in low- 
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level unilateral dislocations to promote continued 
mobility. Other orthopaedic complications such as 
fractures and progression of scoliosis are also more 
common in later childhood. Children with SB are 
predisposed to fracture of their lower extremities more 
commonly in early adolescence [28]. Scoliosis has the 
potential to cause pelvic obliquity, spinal imbalance, 
seating difficulties, and in the long-term pulmonary 
dysfunction. It requires vigilance and monitoring 
throughout the growing years with ultimate fusion to 
achieve a level pelvis with a balanced spine in both 
coronal and sagittal planes [29]. In order to determine the 
increasing need in the early adolescent phase, the data 
was reviewed for the oldest cohort in the sample (over 10 
years). At this stage the complication rate has increased to 
90% and the surgical rate increased to 78% 
demonstrating an increased demand for orthopaedic 
services in the adolescent phase. The needs and 
complexity of surgical intervention increase with age. 
Orthopedic evaluation is required for all children with SB 
to ensure a good functional outcome and quality of life. 


Almost all individuals with SB will have some degree 
of bladder and bowel dysfunction because the low sacral 
nerves innervate the distal bowel, anal sphincter, bladder 
and internal and external bladder sphincters which are 
rarely spared [6]. Early urological evaluation and 
appropriate monitoring and interventions are essential to 
protect renal function and promote continence. According 
to Merkens guidelines for the management of SB [30]; all 
preschoolers should have bowel and urine programs in 
place to establish social continence and by school age 
continence should be well established. Therefore the data 
relating to bladder and bowel dysfunction and 
interventions in this study was analyzed for children aged 
5 and above. This study reveals that 93% of school aged 
children sampled a reported bladder and bowel difficulty 
which is expected due to the nature of the spinal 
dysfunction. Looking at the interventions that were in 
place to support this in this age group, 67% were using 
clean intermittent catheterization (CIC) which compare 
favourably with previous studies reporting a rate of 65% 
Clayton, et al. [31]; Verhoef, et al. [32]. Nappy use to 
support continence was high at 83%, this can have 
significant impact for both the family and child in terms of 
dependence and psychological well-being. The practice of 
prophylactic antibiotic treatment for children undergoing 
clean intermittent catheterisation for neurogenic bladder 
is well documented in the literature. Dik, et al. [33] and 
Verhoef, et al. [32] report that 30% of adult SB patients 
were on continuous antibiotics and 62% had taken high 
dose antibiotics within the last year to manage a UTI. The 
prophylactic antibiotic use reported here was 27% which 
matches these figures. Other medications listed were 
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related to management of motility and constipation with 
50% of the sample taking some form of medication in 
addition to antibiotics. 


Concerns regarding the significance of obesity in the 
SB population have been reported as early as the 1970s 
by Hayes-Allen and Tring [34]. The prevalence of obesity 
in SB has been reported to range from 18% to as high as 
58% [35-38]. Overall 30 % of the sample was classified as 
obese. This is 5 times greater than the reported rates in 
the typically developing population [39]. The additional 
burden of obesity on this already vulnerable population is 
significant. As children born with SB can now expect to 
survive well into adulthood [12], health promotion is 
important to optimize health in adult life. Inactivity, 
obesity and reduced physical fitness can increase the 
likelihood of secondary conditions including hypertension, 
emotional wellbeing and quality of life [40,41]. 


Conclusion 


Overall, the physical impact is wide and varied for this 
population as represented by these figures. A large study 
population of 155 allows for more generic comparison 
and should aid in anticipating the needs and determining 
service interventions and timeframes for those involved 
in service planning and provision. The limitations of this 
study include the use of a purposively designed self- 
reporting questionnaire however no existing appropriate 
measure existed which would capture the extent of data 
required by this study. Another limitation was the 
purposeful sampling method. No central database exists 
for all patients with SB in Ireland; therefore all attempts 
were made to access through national pediatricians and 
SBHI. Although 32% response rate is high for a postal 
questionnaire there may be bias in self-selection for 
inclusion. This study contributes to the evidence about 
the physical impact of SB with extensive data regarding 
this complex population in a unique population with a 
large incidence. 
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